ABSTRACT
I.

Introduction
Many studies have investigated the effects of working while in school on students' outcomes. On the one hand, working while in high school may provide valuable work experience. Stephenson (1981) , Michael and Tuma (1984) , Ruhm (1995 Ruhm ( , 1997 , Light (1999 Light ( , 2001 , and Neumark and Joyce (2001) have all found positive effects of student work on future labor market outcomes. Hotz et al. (2002) , however, found no effect of high school employment on men's future wages when they controlled for individual-specific unobserved heterogeneity.
On the other hand, some researchers have documented a small negative relationship between working while in high school and a student's academic achievement, which may negatively affect future earnings. For example, Ruhm (1995 Ruhm ( , 1997 and Tyler (2003) found that student employment has a negative effect on both the number of years of schooling that students complete and their 12th grade math achievement. Oettinger (1999) found a decline in the grades of minority students who work long hours. Dustmann and Van Soest (2007) found that part-time work has a small negative effect on males' exam performance. Warren et al. (2001) and Rothstein (2007) , however, found that employment has no effect on students' grades.
A limitation of all of these studies, however, is that they examine only the associations between work and broad outcomes such as high school completion, overall GPA, or future earnings. They do not examine the underlying mechanisms for these associations. One potential mechanism is that work reduces students' homework time or sleep and thus negatively affects their grades. Recently, Kalenkoski and Pabilonia (2009a) found that students who work more hours on a particular day spend less time on homework on the same day. This is important because there are economic studies that examine the relationship between the time high school students spend on homework and their subsequent math achievement. Using the Longitudinal 1 Study of American Youth, Betts (1997) found that an extra half hour per night of assigned homework in grades 7 through 11 raises students' math scores by two full grade levels. Using the National Educational Longitudinal Study of 1988 (NELS:88), Aksoy and Link (2000) and Eren and Henderson (2008) found that additional homework (whether reported or assigned) increases tenth grade math test scores. 1 Recent research by psychologists on first-year college students found that those who sleep less on school nights (41 minutes on average) have a 0.3 lower grade point averages (GPA) (Peszka et al. 2009) . A study by sociologists Brint and Cantwell (2008) found that an extra hour of sleep per week is associated with a 0.06 point increase in college students' GPA. In addition to affecting homework and sleep, employment might also reduce students' screen time, which may be viewed to be unproductive time. Brint and Cantwell (2008) found that an extra hour spent by college students on computers for fun is associated with a 0.05 decrease in GPA.
In this paper, we use detailed time-diary information on high school students' daily activities from the [2003] [2004] [2005] [2006] [2007] [2008] American Time Use Surveys (ATUS) to investigate the effects of student employment on the time a student spends on homework and other major activities on the 1 There also have been a couple of excellent studies on college students by Stinebrickner (2004, 2008) , which examined the effects of study time collected from time diaries on overall grades. In their 2004 study, they found that an increase in first-year college students' study time from 1 to 2 hours per weekday was associated with a 0.397 increase in their GPAs. In their more recent work (2008), they found that an increase in study time of one hour per day increased students' GPAs by an amount equivalent to a 5.21 point increase in their ACT scores.
diary day.
2 Time-diary data are more detailed and accurate than data derived from responses to "usual activity" survey questions underlying previous analyses (Juster 1995 To analyze these data we take a multiple-equations approach to modeling teen's activities that accounts for the joint determination of the time teens spend in various activities, including employment. Our results suggest that employment decreases the time high school students spend on human-capital-building activities such as homework and extra-curricular activities, but it also decreases screen time. Employment increases the time students spend sleeping on school days but decreases it on non-school days. Results for sleep suggest that, on average, working teens may still get the recommended amount of sleep over the course of the day.
II. Data
2 We focus on high school students rather than college students because the ATUS is not representative of the college student population. There are several reasons for this. First, the ATUS is drawn from the Current Population Survey (CPS), a household survey that follows individuals over time at the same household address. If a household member leaves a sampled household to move into a dorm between surveys, then she/he would not be sampled after the move. In addition, although the CPS does sample student dormitories, most students would be considered as having a 'usual residence elsewhere' (i.e., their parents' households), and thus ATUS interviewers would unsuccessfully attempt to contact college students living in dorms at their parents' residence. The survey also collects household roster and demographic information and is matched to the CPS household data. One of the advantages of using time diary data compared to other survey data, such as the NLSY97, is that time-diary data are less sensitive to the recall and aggregation bias that is associated with broader survey questions capturing average time spent (Bianchi et al. 2006 ).
They are less susceptible to recall bias because respondents only have to recall the previous day's activities, not the activities of the previous week. They are less susceptible to aggregation bias because respondents report all activities sequentially and thus account for the full 1440 minutes in the day. The NLSY97 does not require the respondent to ensure a time constraint.
We examine a subsample of the ATUS respondents who were aged 15-18 on their diary day, attended high school, were interviewed during the typical school year (September through May), were not married or living with a partner, and did not have children of their own living in their households. From this subsample, we excluded low quality diaries (those missing more than 60 minutes of time) and diaries that captured atypical days (those where teens reported either sleeping more than 20 hours or being sick for more than four hours on their diary day) 3 The exceptions are secondary child care and, in 2006 care and, in and 2007 care and, in , time spent eating and drinking. 4 (Juster 1985 . These latter restrictions excluded less than half a percent of school-year diaries, leaving us with a sample of 3,027 teenagers.
Our key variables of interest measure whether or not the teen was employed during the week ending with the diary day, whether the individual worked on his/her diary day, and minutes spent on homework, sleeping, and watching TV or using the computer for leisure except for video games (we refer to the latter time throughout the paper as screen time) on the diary day. 4 We also perform sensitivity analyses where we add time spent on other potentially human-capital building activities, such as schooling-related extracurricular activities and sports, to homework time because previous researchers (Kuhn and Weinberger 2005; Barron, Ewing, and Waddell 2000; Persico, Postlewaite, and Silverman 2004) have shown that those who participate in extracurricular activities and/or high school sports later earn higher wages. Barron, Ewing and Waddell (2000) found that athletic participation increases wages over and above participation in other extracurricular activities, suggesting that the positive association between sports and wages may arise because athletic participation builds teamwork and discipline, skills that are rewarded in the labor market. In addition, Lipscomb (2007) found that participation in extracurricular activities and sports increases students' math and science scores, independent of unobserved individual ability. Our measure of sports participation includes team sport participation, but we are unable to separate this type of participation from other exercise.
We also examine an alternative sleep category that includes all sleep occurring after 7 P.M. on the diary day until the student awakes the following morning. Friday, or the weekdays between Christmas and New Year's Day because these days are typically school holidays. None of the students in our sample attended class on these days. We do separate analyses by school day and non-school day because school homework assignments and extracurricular activity offerings, as well as state regulations regarding student employment, differ for school days and non-school days.
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Comparing participation in these activities across school days and non-school days, we observe that homework participation, on average, is not only statistically significantly different across day types but also largely substantively different. Screen time is also statistically significantly different.
Other surveys provide evidence for the extent of non-participation in some of these homework, in a typical spring school week in the NLYS97, 10 percent of enrolled students aged 12-14 did not spend any time doing homework (authors' own calculation). Our numbers for the ATUS are not directly comparable because our students are older than those in the NLSY97 and because we measure activity on a single day rather than over the course of a week. However, the NLSY97 shows that, even over the course of a week, there is still a substantial degree of nonparticipation. Table 2 reports by work status the average minutes spent in different activities on school days. The first column presents the average time spent on schooldays, regardless of employment status. The second and third columns divide the sample by whether or not the student was employed during the previous week, and the last two columns divide the sample by whether or not the student worked on the diary day. The "employed during the previous week" variable is a measure of whether a high school student has a job. Results using this variable are intended to capture the effects of having a job on a student's daily activities. Because some of the students who are classified by this variable as employed may not be working on the diary day, any effects found for this variable are averages across work and non-work days for employed students. The "worked on the diary day" variable is a better measure of the effect of how a student's working on a particular day constrains the amount of time remaining for other activities on that day.
Depending on the research question to be asked, one might prefer to use one variable over the other. Those interested in the implications of encouraging student employment in general may be interested in the "employed during the previous week" variable. Those interested in the effects of working on school days versus non-school days may be more interested in the "worked on the diary day" variable. However, using either definition, working students spend less time, on average, than non-working students on homework, sleep, and screen time on school days. This is also true when the homework category is expanded to include other extra-curricular activities and sports and the screen time category is expanded to include games. Table 3 shows average minutes spent in different activities on non-school days for the full sample and for subsamples defined by work status. In general, the amount of homework that is being done by students is, not surprisingly, lower on non-school days than on school days.
Students also sleep more and engage in more screen time on non-school days than school days.
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Differences across work statuses for school days also appear to hold up for non-school days.
The exception is the basic homework category, where no statistically significant differences across work statuses are found.
In our multivariate analyses, we include measures of students' demographic and household characteristics, as well as a measure of labor market conditions. For several reasons, we include an indicator variable for whether or not a parent has a bachelor's degree. First, we include it because parents' education levels may capture preferences toward education that are passed on to their children and thus affect the time a student chooses to spend doing homework.
Second, it is also strongly correlated with parental income and thus may affect whether a student works to earn spending money. Third, Porterfield and Winkler (2007) suggest that parents'
education levels may affect their child's access to jobs. Fourth, parental education may affect how much TV and computer time a student is allowed. Parents are currently encouraged by the American Academy of Pediatrics (2007) to limit the time their children devote to watching TV and playing video games to no more than two hours per day. One might expect more educated parents to be more informed about and pay more attention to this advice.
Another parental variable that we include is an indicator for whether a teen lives in a single-parent household. This variable is probably negatively correlated with the degree of parental supervision and thus may affect the time teenagers spend on homework or sleep (Kalenkoski et al. 2009 , Wight et al. 2009 ). We also include a variable for the number of siblings under age 15. We expect that this variable will affect homework time because, the greater the number of siblings, especially younger siblings who are more likely to need their parents' help with homework, the less time a parent has available to help with the teen's homework and perhaps the less parental supervision of his/her homework that occurs. In addition, younger siblings may limit the teen's ability to work outside the home if they cause a parent to be unable to transport the teen to work or if the parent requires the teen to babysit his/her siblings. However, having a greater number of younger siblings may increase the likelihood that a teen works if the larger family size leads to a decreased share of family resources for the teen. It is also likely that a teen may spend more time watching TV or using a computer to communicate with friends if there are no siblings to play with in the home.
Other explanatory variables created from the ATUS include an indicator variable for whether or not the teen respondent is female; indicators for ages 16, 17, and 18 (with age 15 being the omitted category because 15-year-olds are quite limited in the work they are legally able to do); indicators for being black and Hispanic; and an indicator for SMSA status.
Finally, we also include the state monthly unemployment rate from the U.S. Bureau of Labor Statistics' Local Area Unemployment Statistics (LAUS) program. This is matched to the ATUS data using the state identifier. As a measure of labor market conditions, the unemployment rate is likely to affect whether a student has a job. See the appendix, Table A2 , for means and standard deviations for the control variables used in our analyses.
III. Econometric Model
Because screen time (C) and time spent on homework (H) are recorded as zero for a substantial number of respondents, we model time spent in each of these activities as a censored regression (Tobit). 7 Sleep (S) is modeled as a non-censored regression because all students 7 To the extent that these zero values represent no participation in these activities, a non-censored regression model would give biased results. However, if students are truly participants but we interview them on an "off" day when they do not participate, then a non-censored regression report some sleep. In addition, whether or not a student engages in paid work (E) is potentially endogenously chosen with the time s/he spends in other activities. Therefore, we estimate the following mixed-process model that includes a Tobit for homework time, a Tobit for screen time, a non-censored regression for sleep time, and a probit for employment:
H i *, C i *, and E i * are the latent variables behind the observed variables H i , C i , and E i , where i refers to the individual respondent. X i is the vector of the respondent's personal and household characteristics. Z i is equal to X i plus one additional variable to help identify employment status model would provide consistent estimates. Our assumption is that, while we may catch some students on "off" days where they do not participate, there is true non-participation in homework and screen time that must be accounted for by using Tobits.
in the other equations. 
IV. Results
Recall that we measure employment, E i , in two different ways, first as working at any point during the previous week, and second, as working on the diary day. Therefore, we provide separate estimates for each of these alternative measures. The explanatory variables in X i include the exogenous regressors identifying students' personal and household characteristics, as described in the data section. 11 The additional variable in Z i that is not in X i is the state unemployment rate. The state unemployment rate identifies the employment variable in the other equations, although, as noted earlier, it is not required.
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In Table 4 , for school days, we report coefficients, standard errors, and marginal effects for our "employed during the previous week" variable. Being employed reduces a student's daily homework time on a school day by 45 minutes, a rather substantial amount given that the average daily minutes spent on homework using the entire sample of students is just 49 minutes.
Perhaps surprisingly, employed students sleep 148 minutes more than non-employed students on school days. This could be due to fatigue, resulting from a combination of in-class time and work time on such days. The results also indicate that screen time is lower for employed students by 20 minutes, but this result is not statistically significant.
Results for the other coefficients are generally as expected. The probability of employment decreases the higher the unemployment rate and increases the greater the student's age. Having a parent with a bachelor's degree reduces the probability of employment. Being black or Hispanic also reduces the probability of employment. An increase in the number of younger siblings, however, raises the probability of employment. Females do more homework, 11 In one school-day specification (not reported here), we also included an indicator for Fridays because students may behave differently when they do not have to go to school the following day. Results were similar in magnitude. However, we do not include this specification throughout because some of our sensitivity analyses would not converge with this additional variable.
12 Unemployment rates have been used by other researchers to identify hours worked by students (e.g., Rothstein 2007; Kalenkoski and Pabilonia 2009b) .
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sleep less, and engage in less screen time than male students. Older students sleep less than younger students, while black and Hispanic students sleep more than other students.
Importantly, several of the estimated correlations among the error terms of the different equations are highly statistically significant, supporting our joint estimation of these equations.
For example, the correlation between the unobserved determinants of employment and homework is statistically significant and positive, suggesting that an unobserved variable, such as student motivation, affects both employment and homework in the same way. Similarly, the negative correlations between the unobserved determinants of employment and sleep, homework and sleep, and homework and screen time may reflect a strong but unmeasured relative preference for work over leisure. Table 5 shows the effects of being employed last week on time use on non-school days.
Students who are employed spend 32 fewer minutes on homework on non-school days than students who are not employed, a smaller effect than on school days, as expected. The reduction in screen time, however, is quite large at 168 minutes (more than 2 ½ hours), and is also statistically significant, unlike on school days. The magnitude of the effect of employment on sleep on non-school days is about the same as that for non-school days, but the sign is in the opposite direction. On non-school days, employed students sleep 2 ½ hours less than nonemployed students. Many of the estimated effects of the other variables on the different uses of time on non-school days are similar to those on school days. Similar to the results for school days, most of the error correlation coefficients are statistically significant, again supporting joint estimation of these equations. Table 6 shows the effects of working on the diary day when the diary day is a school day.
The estimated effects of working on the diary day are of the same signs, but are slightly larger in 14 magnitude than, the effects of being employed in the previous week. This is to be expected, as the effect of being employed the previous week averages the effects for students who are working with those who are not working on the diary day. Students who worked on the diary day spent 50 fewer minutes on homework than did students who did not work. Students who worked slept 165 minutes more than those who did not work. Screen time is lower by 32 minutes for students who worked but, as with the results for "employed in the previous week," this estimate is statistically insignificant. Similar to the results for the other employment measure, the estimated correlation coefficients on the errors are almost all statistically significant. Table 7 shows the effects of working on the diary day for non-school days. Again, these results are similar in sign but generally of greater magnitude than those using the worked last week measure of employment. 13 Students who worked spent 43 fewer minutes on homework, slept 204 fewer minutes (almost 3 ½ hours), and engaged in 163 fewer minutes of screen time than those who did not. Similar to the results for the other employment measure, the estimated correlation coefficients on the errors are almost all statistically significant.
V.
Sensitivity Analyses
The results that we have just presented were based on a sample that included 15-to 18-year-old students. However, 15-year-olds face many more legal restrictions on the types of jobs they may hold and the hours they are allowed to work than 16-to 18-year-olds (Pabilonia 13 The exception is screen time, where the effect of working on the diary day is slightly smaller than that for the employed the previous week measure.
2001).
14 While the age dummies used in the previous models do control somewhat for student age, they donot allow employment effects to differ for 15 and 16-to 18-year-olds. Therefore, we re-estimate all of the models using the smaller 16-to 18-year-old sample. 15 Table 8 presents the estimated effects of being employed the previous week and working on the diary day on homework, sleep, and screen time. The results are very similar to those from the larger sample, although some of the effects are slightly larger.
We also estimated several specifications using alternative time use categories. The key results are shown in Table 9 . First, we expanded the homework category to include non-sport extracurricular activities. Next, we included both non-sport extracurricular activities and sports.
Third, we report results for the effect of employment on night sleep, as opposed to total diary day sleep. Finally, we expanded the screen time category to include games. The results for all three of the broader homework and screen time categories are similar to those for the narrower categories. Adding additional activities, however, does increase the estimated effects of being employed the previous week and working on the diary day. This suggests that the additional activities that we have included in these sensitivity analyses are affected in ways similar to the original set of activities. The results for nighttime sleep on school days, however, are different from our previous results in Tables 4 and 6 for diary day sleep. We find that working on a school-day diary day leads to less, rather than more, subsequent nighttime sleep. However, our 14 See also www.dol.gov/whd/state/nonfarm.htm#footc.
15 Eighteen-year-olds face fewer restrictions than 16-and 17-year olds, but the samples of 18-year-olds only and 16-and 17-year olds are too small to obtain separate estimates.
results for non-school days are of the same sign regardless of whether we consider diary-day or nighttime sleep. 16 Finally, in an attempt to distinguish the effects of simply having a job from actually working on the diary day, we estimated a model that included both an indicator variable for being employed in the previous week and an interaction of this variable with an indicator variable for working on the diary day. Thus, in this model, the base/comparison category was not employed. Unfortunately, the model did not converge separately for school days and nonschool days, so we instead estimated it over the combined sample of school days and non-school days (Table 10 ). This enabled us to include an additional variable in the employment probit, the state unemployment rate interacted with the school day dummy, to help identify the additional endogenous variable in this model. According to this combined model, neither having a job nor working on the diary day has a statistically significant effect on homework, a result that differs from our other analyses. Having a job by itself also does not affect sleep time, but working on the diary day reduces sleep time, as we found in our non-school day and nighttime sleep models.
Both having a job and working on the diary day do reduce screen time, as in our other models, and the combined statistically significant effect of having a job and working on the diary day is a reduction in screen time of 140 minutes. Thus, these results are not that different from our main results. However, because this model asks a lot of the data, and because we cannot break down the effects by whether or not the diary day is a school day, these particular results should be interpreted with caution.
VI.
Discussion and Conclusions
Using time-diary data from the ATUS, this paper examines the effects of high school students' employment on the time that they spend in their other major activities. Our results suggest that employment decreases the time high school students spend on human-capitalbuilding activities, such as homework and extracurricular activities, but also decreases screen time, which may be considered unproductive time. They also suggest that employment increases sleep on school days but decreases it on non-school days. These school-day results were unexpected, given the popular notion that working causes students to sleep less. These results are robust to the employment measure used, so perhaps the positive effect of working on school days is caused by student fatigue due to a heavy schedule of in-class time and work on such days. However, it is useful to note that our sensitivity analysis that investigates nighttime sleep on school days does have the expected negative sign. More research on the timing of sleep and how it is measured in time diaries may help explain these results. Perhaps students plan for their late work nights by sleeping in or taking naps prior to working on school days.
Predictions for sleep and screen time based on the estimated models can be compared to recommendations from the National Sleep Foundation and the American Academy of Pediatrics.
In Table 11 , we show the average predictions for different groups based on employment status (either measure) and whether or not the diary day was a school day. The National Sleep Foundation recommends that teenagers get 8.5-9.25 hours of sleep per night. On school days, employed students and students working on the diary day sleep more than the recommended amount, on average. However, other students sleep less than the recommended amount. On non-school days, only those students who worked on those days sleep less than the 18 recommended amount. One possible explanation for the differences across type of day may be that regulations that limit work on school days leave ample time for sleep while more lax regulations regarding student work hours on non-school days do not.
With respect to screen time, the American Academy of Pediatrics recommends no more than two hours of TV and video games per day. Despite all of the concern in the popular press that teens are spending too much time on these activities, the average time spent on these activities on school days is around the recommended two hour limit. However, on non-school days, those students who are not employed and those that are not working on those days spend much more than the recommended time on these activities, suggesting that student employment may have the beneficial effect of reducing time spent on these unproductive activities.
In general, our results suggest mixed effects of employment on students' activities. It has a negative effect on human-capital-building activities, such as homework and extra-curricular activities. However, it has the beneficial effect of reducing unproductive screen time and, at least on school days, the beneficial effect of students meeting the recommended sleep guidelines. Regressions also include region, season, and whether the respondent resides in an SMSA. Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 
